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Supplementary Table 1 | PAD2 X-ray crystallography data collection and refinement statistics 

PAD2•Ca2+
(0 mM) PAD2•Ca2+

(10 mM) F221/222A•Ca2+
(10 mM) PAD2•Ca2+

(50 µM) PAD2•Ca2+
(100 µM)

PDB ID 4N20 4N2B 4N2C 4N22 4N24

Data collectiona

Space group C121 C121 C121 C121 C121
Cell dimensions  
    a, b, c (Å) 201.20, 51.86, 75.64 202.66, 51.54, 76.21 202.93, 52.18, 75.81 201.82, 51.64, 75.75 201.76, 51.58, 75.70
    α, β, γ  (ϒ) 90, 105.44, 90 90, 105.76, 90 90, 105.21, 90 90, 105.54, 90 90, 105.43, 90
Resolution (Å) 1.66 1.69 3.02 1.89 1.97
Wavelength (Å) 0.97875 0.97875 1.2836 1 1
Rsym or Rmerge 0.066 (0.580) 0.078 (0.523) 0.083 (0.335) 0.080 (0.462) 0.111 (0.388)
I/σI 23.5 (2.4) 17.6 (2.4) 17.0 (4.5) 15.6 (2.0) 10.8 (2.0)
Completeness (%) 100.0 (100.0) 99.4(93.9) 98.7 (89.3) 92.5 (64.9) 94.1(78.9)
Redundancy 5.2 4.1 4.1 4.1 3.8

Refinement
Resolution (Å) 40.45-1.66 40.39-1.69 48.95-3.02 33.07-1.89 33.82-1.97
No. reflections 82,845 79,078 13,566 56,093 50,413
Rwork/ Rfree 17.1/20.3 16.8/20.1 24.5/27.2 16.9/20.7 17.4/21.6
No. atoms
    Protein 5197 5212 4997 5142 5039
    Ligand/ion 30 37 6 31 42
    Water 767 762 36 508 547
Average B-factors
    Protein 20 18.5 36.3 28.5 23.7
    Ligand/ion 47.2 33.1 38.4 49.3 46.4
    Water 31.2 29.7 33.1 35.8 31.7
r.m.s deviations
    Bond lengths (Å) 0.009 0.008 0.021 0.01 0.01
    Bond angles (º) 1.298 1.347 0.959 1.2 1.29
Ramachandran
    Favored (%) 98.6 98.5 94.9 98.3 98.3
    Disallowed (%) 0 0 0 0 0
Each data set was collected from a single crystal.
aValues in parentheses are for highest-resolution shell (10% of reflections).



Supplementary Table 1 | PAD2 X-ray crystallography data collection and refinement statistics 

PAD2•Ca2+
(250 µM) PAD2•Ca2+

(500 µM) PAD2•Ca2+
(1 mM) PAD2•Ca2+

(5 mM) D123N•Ca2+
(0 mM)

PDB ID 4N25 4N26 4N28 4N2A 4N2D

Data collectiona

Space group C121 C121 C121 C121 C121
Cell dimensions  
    a, b, c (Å) 202.27, 51.53, 75.99 202.27, 51.67, 76.09 202.68, 51.63, 76.27 203.42, 51.28, 76.37 202.19, 51.82, 75.89
    α, β, γ  (ϒ) 90, 105.56, 90 90, 105.54, 90 90, 105.57, 90 90, 105.69, 90 90, 105.65, 90
Resolution (Å) 1.93 1.94 1.88 1.7 2
Wavelength (Å) 1 1 1 0.9787 0.9787
Rsym or Rmerge 0.084 (0.436) 0.087 (0.435) 0.104 (0.544) 0.064 (0.426) 0.075 (0.466)
I/σI 16.5 (2.0) 14.7 (2.1) 13.8 (2.0) 11.6 (3.2) 16.7 (2.5)
Completeness (%) 96.6 (80.9) 93.8 (72.2) 95.1 (76.1) 99.8 (99.5) 99.9 (99.7)
Redundancy 4 4.1 4 4.2 3.7

Refinement
Resolution (Å) 36.60-1.93 33.99-1.94 37.89—1.88 37.96-1.70 36.24-2.00
No. reflections 54,984 52,719 59,202 83,493 52,659
Rwork/ Rfree 17.9/22.1 16.9/22.2 17.2/21.6 16.9/19.6 17.7/22.3
No. atoms
    Protein 5022 5213 5243 5246 5031
    Ligand/ion 33 33 44 45 26
    Water 513 524 569 546 277
Average B-factors
    Protein 29.2 29.1 24.9 28.5 31.6
    Ligand/ion 49 47 50.2 44.4 58.5
    Water 35.5 34.7 33.2 37.2 32.6
r.m.s deviations
    Bond lengths (Å) 0.013 0.01 0.011 0.01 0.01
    Bond angles (º) 1.22 1.24 1.23 1.21 1.31
Ramachandran
    Favored (%) 98.3 98.6 98.3 98.5 98.6
    Disallowed (%) 0 0 0 0 0
Each data set was collected from a single crystal.
aValues in parentheses are for highest-resolution shell (10% of reflections).



Supplementary Table 1 | PAD2 X-ray crystallography data collection and refinement statistics 

D123N•Ca2+
(10 mM) D169A•Ca2+

(0 mM) D169A•Ca2+
(10 mM) D177A•Ca2+

(0 mM) D177A•Ca2+
(10 mM)

PDB ID 4N2E 4N2F 4N2G 4N2H 4N2I

Data collectiona

Space group C121 C121 C121 C121 C121
Cell dimensions  
    a, b, c (Å) 203.38, 51.91, 76.58 202.78, 51.02, 75.84 204.45, 50.94, 75.94 202.31, 52.30, 76.07 203.02, 51.47, 76.13
    α, β, γ  (ϒ) 90, 105.62, 90 90, 105.64, 90 90, 105.98, 90 90, 105.30, 90 90, 105.82, 90
Resolution (Å) 1.86 1.8 1.85 1.8 1.9
Wavelength (Å) 0.9787 0.9787 0.9787 0.9787 0.9787
Rsym or Rmerge 0.106 (0.755) 0.076 (0.497) 0.068 (0.504) 0.083 (0.650) 0.075 (0.469)
I/σI 15.1 (2.0) 9.9 (2.7) 11.6 (2.7) 18.6 (2.0) 10.5 (2.8)
Completeness (%) 99.7 (99.3) 100.0 (100.0) 100.0 (100.0) 99.1 (100.0) 100.0 (100.0)
Redundancy 4.2 4.2 4.2 4.1 4.2

Refinement
Resolution (Å) 38.41-1.85 37.69-1.80 37.78-1.85 40.63-1.80 48.83-1.90
No. reflections 65,016 69,618 64,573 69,484 59,998
Rwork/ Rfree 16.8/20.7 17.1/20.1 17.8/21.6 17.2/21.0 17.1/20.9
No. atoms
    Protein 5203 5049 5164 5129 5233
    Ligand/ion 37 38 54 26 48
    Water 609 487 425 675 456
Average B-factors
    Protein 26.6 29.9 36.4 26.7 37.9
    Ligand/ion 45.2 56.2 52.7 53.3 56.5
    Water 35.2 36.6 40.8 35.5 40.9
r.m.s deviations
    Bond lengths (Å) 0.011 0.009 0.01 0.008 0.01
    Bond angles (º) 1.31 1.21 1.25 1.26 1.23
Ramachandran
    Favored (%) 98.3 98.2 97.9 98.6 97.7
    Disallowed (%) 0 0 0 0 0
Each data set was collected from a single crystal.
aValues in parentheses are for highest-resolution shell (10% of reflections).



Supplementary Table 1 | PAD2 X-ray crystallography data collection and refinement statistics 

Q350A•Ca2+
(0 mM) Q350A•Ca2+

(10 mM) E354A•Ca2+
(0 mM) E354A•Ca2+

(10 mM)

PDB ID 4N2K 4N2L 4N2M 4N2N

Data collectiona

Space group C121 C121 C121 C121
Cell dimensions  
    a, b, c (Å) 202.24, 51.94, 75.96 203.38, 51.10, 76.18 202.26, 51.63, 76.19 203.20, 51.63, 76.54
    α, β, γ  (ϒ) 90, 105.31, 90 90, 105.60, 90 90, 105.59, 90 90, 106.04, 90
Resolution (Å) 1.57 2.1 1.6 1.8
Wavelength (Å) 0.9787 0.9787 0.9787 0.9787
Rsym or Rmerge 0.071 (0.489) 0.097 (0.427) 0.066 (0.660) 0.094 (0.536)
I/σI 26.8 (2.0) 9.1 (3.1) 26.8 (2.0) 8.1 (2.3)
Completeness (%) 96.7 (93.5) 99.9 (99.7) 99.5 (98.6) 99.5 (99.0)
Redundancy 4.2 4.1 4.2 4.2

Refinement
Resolution (Å) 40.58-1.57 40.24-2.10 42.66-1.60 38.06-1.80
No. reflections 103,006 44,320 99,810 70,612
Rwork/ Rfree 17.7/20.8 16.5/21.5 17.7/20.3 16.9/20.1
No. atoms
    Protein 5149 5208 5211 5253
    Ligand/ion 32 65 37 36
    Water 711 421 653 653
Average B-factors
    Protein 24.9 32.2 26.6 28.2
    Ligand/ion 49.3 53.6 57 43.6
    Water 35.3 36.3 35.7 37.2
r.m.s deviations
    Bond lengths (Å) 0.007 0.011 0.007 0.01
    Bond angles (º) 1.24 1.22 1.26 1.23
Ramachandran
    Favored (%) 98.6 98 98.4 98.5
    Disallowed (%) 0 0 0 0
Each data set was collected from a single crystal.
aValues in parentheses are for highest-resolution shell (10% of reflections).



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

121-131 121-151
Encompasses Ca6 region and shows differences in HDX + Ca2+ Encompasses Ca6 region and shows differences in HDX + Ca2+

121-151 152-155
Encompasses Ca6 region and shows differences in HDX + Ca2+ Precedes the Ca3-5 region and shows differences in HDX + Ca2+

152-167 156-176
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

156-180 156-180
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

168-172 168-176
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

168-176 168-180
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

168-180 173-180
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

173-180 173-183
Encompasses a portion of the Ca3-5 region and shows Encompasses a portion of the Ca3-5 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

349-354 370-377
Encompasses active site residues D351 and shows no Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

370-377 370-379
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

370-379 370-384
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

370-391 370-391
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

370-391 370-392
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

378-391 378-391
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca2 region and shows 
differences in HDX + Ca2+ differences in HDX + Ca2+

380-391 412-430
Encompasses a portion of the Ca2 region and shows Encompasses a portion of the Ca1 region and shows no
differences in HDX + Ca2+ differences in HDX + Ca2+



Supplementary Table 2 | Description of PAD2 peptic peptides and HDX Data.

Peptide Description of peptide and HDX results
(AA in PAD2)

412-432 412-432
Encompasses a portion of the Ca1 region and shows no Encompasses a portion of the Ca1 region and shows no
differences in HDX + Ca2+ differences in HDX + Ca2+

412-434 412-435
Encompasses a portion of the Ca1 region and shows no Encompasses a portion of the Ca1 region and shows no
differences in HDX + Ca2+ differences in HDX + Ca2+

463-475
Encompasses active site residues H471 and D473 and shows 
no differences in HDX + Ca2+
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